Studies have shown that nectar-feeding birds more easily learn to avoid a previously rewarding location (to win-shift) than to return to such a location (to win-stay). This pattern has been interpreted as evidence of an evolved adaptation to the fact that nectar is a depleting resource; however, such a conclusion requires ruling out the possibility that this tendency is a consequence of the experience of individual birds, and is more compelling if performance in the memory task reveals sensitivity to detailed features of the spatiotemporal distribution of nectar in the environment. We tested the tendency of captive-reared Regent honeyeaters, Xanthomyza phrygia, a species of nectar-feeding bird, to win-shift or win-stay at different intervisit intervals. The birds generally avoided rewarding locations after a short retention interval (10 min), but returned to these locations after a long retention interval (3 h). This behaviour tracks the replenishment rate of the flowers exploited by this species in the wild, even though the subjects were born and reared in captivity. 
Studies have shown that nectar-feeding birds more easily learn to avoid a previously rewarding location (to win-shift) than to return to such a location (to win-stay). This pattern has been interpreted as evidence of an evolved adaptation to the fact that nectar is a depleting resource; however, such a conclusion requires ruling out the possibility that this tendency is a consequence of the experience of individual birds, and is more compelling if performance in the memory task reveals sensitivity to detailed features of the spatiotemporal distribution of nectar in the environment. We tested the tendency of captive-reared Regent honeyeaters, Xanthomyza phrygia, a species of nectar-feeding bird, to win-shift or win-stay at different intervisit intervals. The birds generally avoided rewarding locations after a short retention interval (10 min), but returned to these locations after a long retention interval (3 h). This behaviour tracks the replenishment rate of the flowers exploited by this species in the wild, even though the subjects were born and reared in captivity. To understand the evolution of cognitive mechanisms, we need to find environmental factors that require particular kinds of cognitive skills and that correlate in a predictable way with performance on controlled cognitive tasks. Most researchers have looked for correlations between some aspect of the ecology of a particular species (frequently its foraging ecology) and performance, or performance differences, in laboratory spatial memory tasks (reviewed by Krebs et al. 1996; Sherry 1998) . For example, in two groups of birds, species that cache food and later recover it typically outperform closely related noncaching species on a range of spatial memory tasks (although there is also evidence that is inconsistent with this for both groups; Balda et al. 1995; Hampton & Shettleworth 1996; Gould-Beierle 2000) . Food-storers also typically have larger hippocampi than their nonstoring relatives (e.g. Healy et al. 1994; Basil et al. 1996) , suggesting that this is the neural basis of the adaptation.
Macphail & Bolhuis (2001) and Bolhuis & Macphail (2001) have questioned the utility of attempting to understand learning mechanisms as evolved adaptations, based on both theoretical and empirical concerns. These criticisms are a version of the standard general-processapproach objections to ecologically inspired research (Cosmides 1989; Timberlake 2001) . This approach maintains that a few general, unspecialized, learning and memory mechanisms (such as associative learning) are able to account for all existing data. Differences in performance between species are instead attributed to motivational, perceptual, or other differences, or to interactions between these and the particular task the animals must perform (Macphail 1982) .
Without wishing to add to the details of this debate (e.g. Dwyer & Clayton 2002; Hampton et al. 2002; MacDougall-Shackleton & Ball 2002; and see Bolhuis & Macphail 2002) , we would make the observation that some of the force of the general process argument depends on a historical accident. Since learning and memory were first systematically investigated from a general process perspective, the onus of proof is usually placed on researchers in the ecological tradition to demonstrate that a general process account is unable to deal with their data. The default position seems to be that learning and memory mechanisms are identical in all species (or at least all vertebrates, excluding humans; Macphail 1982 Macphail , 1987 Macphail , 1996 . Whatever the merits of each case, it seems clear that this debate will be settled (if it ever is) only by the balance of experimental results, and our study is designed to produce data that bear on the issue.
The recent critiques of Bolhuis and Macphail focused on research that claims to show adaptive differences in spatial memory capacity. Other research has examined the possibility of evolved biases in the use of spatial memory. When a foraging animal finds food at a particular location, and then leaves, it may return to forage there
